INTRODUCTION
============

Rehabilitation medicine is a field of medicine that concerned with improving the patient's physical, psychological, social, and vocational function through the diagnosis and treatment of physical and/or cognitive impairments and disabilities that result from musculoskeletal conditions, neurological conditions, or other medical conditions. It is also related to reducing impairments, and preventing or treating complications \[[@b1-arm-2020-44-2-151],[@b2-arm-2020-44-2-151]\]. Rehabilitation management can minimize the patient's disability, maximize their independence, and increase their participation in life situations. In recent years, the development of medicine has increased the survival rate in diseases that were difficult to treat in the past and the importance of early rehabilitation is emerging \[[@b3-arm-2020-44-2-151]\]. However, early rehabilitation intervention can cause unexpected medical problems during inpatient rehabilitation. In prior reports, some patients admitted to rehabilitation facilities were found to be at risk for unplanned transfer to acute care facilities; subsequently, they could not receive timely rehabilitation treatment. These complications can significantly increase the individual medical costs and socio-economic burden, increase the morbidity and mortality associated with increased length of stay, and reduce the access to hospitalization for other patients \[[@b4-arm-2020-44-2-151]-[@b7-arm-2020-44-2-151]\]. It can have a negative impact on patients, families, and medical staff and result in inefficient use of resources during rehabilitation. In such cases, specific medical or surgical complications can result in transfer to acute care facilities \[[@b7-arm-2020-44-2-151]-[@b9-arm-2020-44-2-151]\]. Therefore, it is important to know how many unplanned transfers actually happen.

In a previous study, the incidences of unexpected complications in the hospital were reported. Among them, infections and organ injuries were the main reasons \[[@b10-arm-2020-44-2-151]\]. In particular, there were reports of unplanned transfer from inpatient rehabilitation facilities in other countries \[[@b11-arm-2020-44-2-151]-[@b13-arm-2020-44-2-151]\]. However, to the best of our knowledge, no such studies have been reported in Korea. Other studies have focused on patients with specific disease categories at rehabilitation facilities \[[@b7-arm-2020-44-2-151],[@b14-arm-2020-44-2-151],[@b15-arm-2020-44-2-151]\]. The objective of this study was to characterize the patients in the inpatient rehabilitation facility of a tertiary hospital who were transferred to acute care facilities and identify the frequency of and reasons for such unplanned transfers.

MATERIALS AND METHODS
=====================

Participants
------------

Medical records were collected retrospectively from electronic medical records of the rehabilitation facility from October 2017 to December 2018. The inclusion criteria were as follows: all patients older than 19 years admitted to the inpatient rehabilitation facility. Patients with planned transfers for scheduled management were not included in the analysis. Then, the patients of the rehabilitation facility were categorized as per their diagnoses: stroke, spinal cord injury (SCI), traumatic brain injury (TBI), musculoskeletal and neuromuscular diseases, cancer, and cardiopulmonary diseases. Data were collected on age, sex, admission sources, diagnostic information, length of stay from admission to discharge and reason for the transfer. This study received approval from the Institutional Review Board of Chungnam National University Hospital (No. 2019-03-097). The informed consent was waived.

Methods
-------

The included patients were divided into the unplanned transfer group and control group based on whether they required to transfer to another department for acute care before completing an uninterrupted rehabilitation course. An unplanned transfer was defined as an episode of unexpected clinical deterioration in a rehabilitation facility patient that necessitated transfer to the acute care unit. The control group included patients who completed scheduled rehabilitation management and had no transfer to acute care facilities. The unplanned transfer group was compared with the control group in terms of sex, age, length of stay, admissions to inpatient rehabilitation based on internal or external referrals, and admission disease groups. The reasons for unplanned transfers were classified based on medical or surgical conditions. Medical conditions included cardiopulmonary, infectious, gastrointestinal, renal, hemato-oncological and neurological diseases. Surgical conditions included orthopedic, neurosurgical, plastic surgical, and general surgical problems.

Statistical analysis
--------------------

Data were imported into SPSS version 25.0 (IBM, Armonk, NY, USA) for analysis. The χ^2^ test was used for comparing categorical variables and the t-test for comparing continuous variables as appropriate. Statistical significance was defined at p-value \<0.05.

RESULTS
=======

During the 15-month period of the study, 1,378 patients were admitted to the rehabilitation facility. Seventy-seven of them were excluded due to planned transfers or being under 19 years of age. Therefore, 1,301 patients were included in this study. Among participants, the proportions of those with stroke, musculoskeletal disease, SCI, TBI, neuromuscular disease, cancer, and cardiopulmonary disease were 46%, 22%, 13%, 7%, 6%, 3%, and 3%, respectively. In total, 121 (9.3%) were unexpectedly transferred to the medical or surgical department ([Fig. 1](#f1-arm-2020-44-2-151){ref-type="fig"}).

The descriptive statistics by patient groups are shown in [Table 1](#t1-arm-2020-44-2-151){ref-type="table"}. One hundred twenty-one patients in the unplanned transfer group were significantly older (69.54±12.53 vs. 64.39±15.32 years; p=0.001), and their length of stay was significantly longer (85.69±66.08 vs. 37.81±31.13 days; p\<0.001) than that of the control group. No significant difference in unplanned transfer rate was found by sex (male vs. female, 10.08% vs. 8.29%; p=0.27) or admission source (inside vs. outside hospital, 10.29% vs. 8.63%; p=0.31).

There were various medical or surgical reasons for unplanned transfers to the rehabilitation facility, including medical (cardiopulmonary, infectious, gastrointestinal, renal, hemato-oncologic, and neurological) or surgical (orthopedic, neurosurgical, plastic surgical, and general surgical) complications. The reasons that triggered the unplanned transfers are listed in [Table 2](#t2-arm-2020-44-2-151){ref-type="table"}. The proportions of medical and surgical reasons were 61.1% and 38.9%, respectively. Among the medical reasons, infectious disease (25.6%) was the most common, followed by cardiopulmonary (21.5%), neurological (6.6%), renal (4.1%) and hemato-oncological (3.3%) diseases. On the other hand, among surgical reasons, orthopedic problem (14.9%) was the most common, followed by neurosurgical (11.6%), plastic surgical (9.1%), and general surgical (3.3%) problems. For all reasons, the top 3 medical or surgical reasons for unplanned transfers were infectious disease (25.6%), cardiopulmonary disease (21.5%), and orthopedic problems (14.9%).

DISCUSSION
==========

In this study, the rate of unplanned transfers was 9.3%. Several studies have reported the rates of unplanned transfers among patients admitted to rehabilitation facilities. Faulk et al. \[[@b12-arm-2020-44-2-151]\] demonstrated that 10.9% of patients admitted to rehabilitation facilities were transferred to acute care facilities. Carney et al. \[[@b11-arm-2020-44-2-151]\] reported 8.1% unplanned transfers to acute care facilities. Our findings were comparable to these results. We found a statistically significant difference in age and length of stay of the unplanned transfer group between the groups. No statistically significant differences were found relating to sex and admission source. Faulk et al. \[[@b12-arm-2020-44-2-151]\] reported no difference in age between the acute transfer and control groups. However, Leape et al. \[[@b16-arm-2020-44-2-151]\] reported an increased rate of adverse events in elderly individuals, and that many factors may account for such increased rates; for example, more complicated diseases, underlying degenerative conditions, and presence of comorbid conditions. These factors may also contribute to the differences from our results. When determining the length of stay, we investigated the time from admission to discharge. The length of stay in the unplanned transfer group was significantly longer than that in the control group, which is consistent with the findings of other studies \[[@b6-arm-2020-44-2-151],[@b17-arm-2020-44-2-151]\]. The longer length of stay causes increased medical costs and reduced resource utilization in rehabilitation facilities \[[@b18-arm-2020-44-2-151]-[@b20-arm-2020-44-2-151]\].

In the current rehabilitation facility studied, infectious and cardiopulmonary diseases were the two most common reasons for unplanned transfers. These results are similar to those of a previous report \[[@b11-arm-2020-44-2-151]\]. In clinical practice, the criteria for the classification of complications are ambiguous and many cases are accompanied simultaneously by various reasons. For example, pneumonia is a disease that belongs to both infectious and cardiopulmonary diseases categories, but it is usually classified as an infectious disease. Hence, it was intentionally classified into infectious diseases. In a previous study, urinary tract infection (UTI) was the most common nosocomial infection in the general hospital \[[@b21-arm-2020-44-2-151]\]. However, in this study, among infectious diseases, pneumonia accounted for the largest portion. UTI was not the most common reason for unplanned transfer among those with infectious diseases. This difference may be related to the initial quick response to UTI that was carried out before proceeding with the onset of septic conditions, which would reduce unplanned transfer. The second most common reason for unplanned transfer, cardiopulmonary diseases, were estimated to be high in proportion because patients were older and had cardiac and pulmonary problems as underlying diseases \[[@b22-arm-2020-44-2-151]\].

Orthopedic problems were the third most common complications. Patients admitted to the rehabilitation facilities were usually hospitalized due to problems with movement; in the case of those with central nervous system (CNS) problems, they had restrictions on movement due to paraplegia, hemiplegia, or quadriplegia. Therefore, the risk of orthopedic problems seems to have increased due to characteristics of rehabilitation facilities that require frequent movements between the physical therapy room and the rehabilitation wards, which induces active physical movement. Additionally, it is likely that osteopenia or osteoporosis may have developed or worsened if the patient was older or had not been able to move voluntarily for a long period before and after surgery or pain \[[@b23-arm-2020-44-2-151],[@b24-arm-2020-44-2-151]\].

In general wards, the rate of neurological and neurosurgical complications is not high \[[@b10-arm-2020-44-2-151],[@b25-arm-2020-44-2-151]\]. However, in the rehabilitation facility of the current study, neurological and neurosurgical complications accounted for relatively large proportions (6.6%, 11.6%) of reasons for unplanned transfers. This could be attributed to the relatively early application of rehabilitation treatment in the tertiary hospital after CNS problems such as stroke, SCI, and TBI. Moreover, it may be a characteristic finding in rehabilitation facilities in Korea, where rehabilitation for CNS problems accounts for a large part of rehabilitation medicine in Korea due to its medical reimbursement system.

This study had several limitations. First, our investigation was limited because we only conducted the study for 15 months in a single tertiary rehabilitation center. Hence, the sample sizes of some disease groups were relatively small, and there was a big difference in sample size between the two groups. Therefore, there is a limit to the extent these results can be generalized. Based on these facts, future studies would need to conduct the long-term, disease-specific, multi-center studies. Second, we could not analyze the factors associated with unplanned transfers. Factors such as functional score, polypharmacy, comorbidity at admission, and presence of an indwelling catheter (e.g., central catheter, feeding tube, or Foley catheter) may be associated with unplanned transfers, but they were not explored in this study because there was missing data in some instances and no unified functional measures between different disease categories. Future studies should examine whether there are correlations between various factors and unplanned transfers. However, to our knowledge, this is the first study about unplanned transfers in a rehabilitation facility in Korea. Although some previous studies have investigated this concept in a similar method, they focused on specific disease groups within inpatient rehabilitation facilities \[[@b7-arm-2020-44-2-151],[@b14-arm-2020-44-2-151],[@b15-arm-2020-44-2-151]\]. However, our study is unique in its investigation of a large number of patients with entire disease groups admitted to the rehabilitation facility.

We investigated the frequency of and reasons for unplanned transfers from are habilitation facility in a tertiary hospital. The unplanned transfer group had a significantly higher age and longer length of stay than the control group. The most common reason for unplanned transfers was an infectious disease. However, the proportion of orthopedic and neurological problems as underlying reasons was relatively high. Therefore, further studies of these patient populations may help organize systematic strategies are needed to reduce unplanned transfers to acute facilities for patients in rehabilitation facilities.
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###### 

Descriptive statistics by patient group

                                                                             Unplanned transfer (n=121)   Control (n=1,180)   p-value
  -------------------------------------------------------------------------- ---------------------------- ------------------- -------------------------------------------------------------
  Continuous variable^[a)](#tfn1-arm-2020-44-2-151){ref-type="table-fn"}^                                                     
   Age (yr)                                                                  69.54±12.53                  64.39±15.32         0.001^[\*](#tfn3-arm-2020-44-2-151){ref-type="table-fn"}^
   Length of stay (day)                                                      85.69±66.08                  37.81±31.13         \<0.001^[\*](#tfn3-arm-2020-44-2-151){ref-type="table-fn"}^
  Categorical variable^[b)](#tfn2-arm-2020-44-2-151){ref-type="table-fn"}^                                                    
   Gender                                                                                                                     
    Male                                                                     74 (61.16)                   660 (55.93)         0.27
    Female                                                                   47 (38.84)                   520 (44.07)         
   Admission sources                                                                                                          
    Inside hospital                                                          54 (44.63)                   471 (39.92)         0.31
    Outside hospital                                                         67 (55.37)                   709 (60.08)         
   Disease group                                                                                                              
    Stroke                                                                   43 (35.54)                   557 (47.20)         
    SCI                                                                      26 (21.49)                   144 (12.20)         
    TBI                                                                      8 (6.61)                     85 (7.20)           
    Musculoskeletal disease                                                  20 (16.53)                   268 (22.71)         
    Neuromuscular disease                                                    7 (5.78)                     74 (6.27)           
    Cancer                                                                   8 (6.61)                     25 (2.12)           
    Cardiopulmonary disease                                                  9 (7.44)                     27 (2.30)           

Values are presented as mean±standard deviation or number (%).

SCI, spinal cord injury; TBI, traumatic brain injury.

Two-sample t-test,

χ^2^-test.

p\<0.05.

###### 

Reasons for unplanned transferred from the rehabilitation facility

  Diagnosis                           Transfers
  ----------------------------------- -----------
  Medical system                      74 (61.1)
   Infectious                         31 (25.6)
    Pneumonia                         18
    Urinary tract infection           4
    Infectious spondylitis            4
    Clostridium difficile infection   2
    Colitis                           2
    Brain abscess                     1
   Cardiopulmonary                    26 (21.5)
    Respiratory distress              15
    Pulmonary edema                   3
    Heart failure                     2
    Pulmonary thromboembolism         2
    Pneumothorax                      1
    Myocardial infarction             1
    Arrhythmia                        1
    Cardiomyopathy                    1
   Neurological                       8 (6.6)
    Cerebrovascular event             7
    Leukoencephalopathy               1
   Renal                              5 (4.1)
    Acute kidney injury               3
    Nephrotic syndrome                1
    Chronic renal failure             1
   Hemato-oncological                 4 (3.3)
    Cancer aggravation                3
    Cancer metastasis                 1
  Surgical system                     47 (38.9)
   Orthopedic                         18 (14.9)
    Back pain                         6
    Thoracolumbar fracture            5
    Femur fracture                    3
    Cervical fracture                 2
    Ankle fracture                    1
    Knee pain                         1
   Neurosurgical                      14 (11.6)
    Hydrocephalus                     9
    Wound problem                     3
    Cord injury                       2
   Plastic surgical                   11 (9.1)
    Pressure sore                     8
    Wound problem                     3
   General surgical                   4 (3.3)
    Acute cholecystitis               3
    Acute appendicitis                1

Values are presented as number (%).
